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(57) Abstract: A loop-type thermosiphon that is operable stably independently of fluctuation in thermal load, and a Stirling refrig- 
erator using the loop-type thermosiphon. A loop-type thermosiphon where heat is carried by a working fluid from a high temperature 
heat source (5) has a heat absorption unit (la), an evaporator (1) that takes away heat from the high temperature heat source through 
the heat absorption unit and evaporates the working fluid, a condenser (3) located at a higher place than the high temperature heat 
source and condenses the working fluid evaporated in the evaporator, and pipes (2, 4) inter connecting the evaporator and the con- 
denser so as to form a loop. The working fluid (22) passed through the condenser (3) is brought into contact with the heat absorption 
unit (la) before the fluid is stayed in a liquid container (21) for the working fluid so that heat exchange is carried out 



^VO 03/085345 Al llllllllllllSlllllllllllllllllllllllllllllll 



TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 
ZM, ZW. 

(84) fi%m fl£i$>: ARIPO ftgf (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3. — ^ v7l$lft (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /tfttf- 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



(57) gift: !»ft^©^lftlcA^A^^C,rSSlCft«)^#*^^-^^-^^^7h>fc«fcI/;^-^t^-^■9■>f 
Icfc^T, ©SaSP (1 a) £*L. -t<DqRf»SP$^L.TSa^jH)!)^^*«^ffiiia{*$«lf§*-a-SllfBS (1) 

&5izmm&t&m&t£m8ftzmw (2, 4) tzm*.* o) ^jstcftttssi* (22) &s&«<& 

f^a&3SE<*CD^ J|£ y (21) lc;S££liiIlcg&SS&gp (1a) lc&ftfc<*-e-TS!&£&<5F-fc!-S. 



WO 03/085345 




PCT/JP03/04399 



5 &.ffi$rW 

mm, f^OOmmOt-^ytli, ?R^3r 5 °C t t . 1 

^©^^Wi£v^c£>, ^fcoMl-iit- b^M^om^^^^fe 



1 



WO 03/085345 




PCT/JP03/04399 



t>*H c f c ^ftia^^of^iil^- frYmUVtk U-Ctt*?ttT t 

10 3. ft^ft^^l0 6*Effl0 2, 1 0 4^iOSSKU-C#^*tfC 

mi o 5f»^i o mmmi o3ii»i o 

Sfr*. Si: A/ mSL<ofcft\z&t*txm&&l 0 1 SrKtH"5- 0 
J: 5*fe*WW¥ l 1-2 2 34 0 4-S^*R^HI^$Hfv>*. 



2 



WO 03/085345 




PCT/JP03/04399 



^if^m(o%}^(o^mtm l < ^tbi-s t , >*t&*«<d c o p 

(Coefficient of Performance) anCWi"* ft V\, if5*&§fl©M^ s i«5 

1M*^tD*BH&-C*>S. w©3«aS# l O 1 f*Htt*fc<Z>ll&* 1 0 SSr^-Tfc* 
SMK©^*: tt*J 5 , 1 0 5 tt«l»»07L«P^««)3iA/-x?«5»*0 

4S«"Ctt«*t> l 2 iO"t>lcSAU M^b^M«^^±$P^b@flt : i 

H>Wft&ffi<o 7 5 %6tTt4« ^ m 7 Ufc J: 9 felii©fi»^Si S c 
#S&$£ffctf>#t XAZMzlX h&M&M#> bfrft^o fc„ 

3 



WO 03/085345 




PCT/JP03/04399 



(i^teo^ifi 1 ) 

4 



WO 03/085345 




PCT/JP03/04399 



5 m^^(Oi^-mm^<-( -ffc^y WU:7 n — (Parallel Flow)M^ fcfiif— ^ 

ISSSStt;: 4 <fc ^fcvv-s-f T'Sr^^ L"CV % 5„ ^<Dtz.lbU 2. 
t;iS~3^T*fca?>/c 0 If— ^lM*^&^i-6fctf>^ 3 £r^#£ l J; 9 

$&%%i\-mz a z.(D£?^ fmmmmm^ m^xmmvxmm%*x&cm 
^^T^^ffi^^tbs,, ^(Dtzfr, Mm&iz^$:^x\,^i&ift<Di%.m&)mte 



5 



WO 03/085345 




PCT/JP03/04399 



~<D£?kz^ t^5feo-9— ^--iM*:^ f^fb^ft:^ ^Sfcfitf^-ffc U *fc{±— 



WO 03/085345 




PCT/JP03/04399 



* ^ _ ij y^aca i i ©SflEK: «fc "9 (Ei&fcp l 2 0Dta*aSTiS U „ - ©ffii&SlS 

25 btfettt^HSo 

(Hifi©^JS 3 ) 



7 



WO 03/085345 




PCT/JP03/04399 



io mzmmmzmw-tZo 

xmm Ltz.m^mmm-m< $*m.(D%mmL*. mmmxmm^m^m^ 

8 



WO 03/085345 




PCT/JP03/04399 



WO 03/085345 




PCT/JP03/04399 



itL^¥tm<omm(ommn, fc<4«tfcot, ^p^^taiatirtL^^pjw 

T <D M H £ ^" tf t> "C £> 5 o 



10 



WO 03/085345 



PCT/JP03/04399 



1. flsE&gffiffc (2 2, 2 3) 5r^V>TiS5fi^ (5) fcb^mm-t*^—-? 

5 ®^|fP (la) SrWU ^©»§P^UTfliIiai^?fi^ai^e>f^S:^V^|Bf^ 

ibft^iriKX^^SM^S^ (D t, 

3) (3) fc, 

10 ^^r^i^L, 

MK.mm$s&mfiiimffifc (22) swassaisofm^©^** «9- (2 
. 1) \z.M*z>wtt~ffimmmi® a a) i^^srt^ttts, jv—jm 

2. #rfa&35& (1) *^i^an&ai (5) J; sfctBttkH*:® 
15 StP (la) trf L, StrfB^^^^bfcfi&fB^®J«IE#:S:ftfrHB^^©JilfPd» 

3 . tUf&Mmm ( l ) Lfcfft&flK*: (23) SnffifQ&flM* ( 3 ) < 

mmm (2) ©«E»e*fc*. mriB«H6# (3) T«§Lfc<»»# (22) t 

20 S&IB^5S#& (1) ^<fuf2El t (4) rodte»^:J: 5/h*<t5i ££4#$t£ 

11 



WO 03/085345 




PCT/JP03/04399 



9. ^Tfr^g (11) ^fcUfc^JtX'&oX, Mft*?^})^ 

^^-U >^^©i^?at(J (13) £gi3£m£^ ft)H5^^ (3) ^MlE^ 



12 




1/7 



WO 03/085345 




PCT/JP03/04399 



FIG.2 




2/7 



WO 03/085345 




PCT/JP03/04399 



FIG. 3 




3/7 



WO 03/085345 




PCT/JP03/04399 







m 
si 






J 1 



o 



o 



o 



o 83 



CM 



o 
o 



in 



o 
o 



3 



m 



o 
o 
m 



4/7 



WO 03/085345 




5/7 




6/7 



WO 03/085345 




PCT/JP03/04399 




8 



o 

on 



_ o 



o 
m 



o 



si 
it 



o 

v© 



o 
o 



o 



o 
^1- 



o 
o 



p 
si 



i— i 



7/7 



INTERNATT 



SEARCH REPORT 



IntefflBronal application No. 

PCT/JP03/04399 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 F28D15/02, F25D11/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F28D15/02, F25D11/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


WO 02/16842 Al (Sharp Corp.), 


1,3-9 


A 


28 February, 2002 '(28.02.02), 


2 




All pages 






& JP 2002-62021 A 




Y 


JP 2002-13885 A (Tsuinbado Kogyo Kabushiki 


1,3-9 


A 


Kaisha) , 


2 




18 January, 2002 (18.01.02), 






All pages 






(Family: none) 





|~x] Further documents are listed in the continuation of Box C. QJj See patent family annex. 



"O" 



Special categories of cited documents: T* 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other . 
means 

document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
18 July, 2003 (18.07.03) 


Date of mailing of the international search report 
05 August, 2003 (05.08.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/2 10 (second sheet> Uulv 1998> 



INTERNATIOl^K SEARCH REPORT 



IntefflBWhal application No. 

PCT/JP03/04399 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
A 


CD-ROM of the specification and drawings annexed to 
the request of Japanese Utility Model Application No. 
64551/1993 (Laid-open No. 32456/1995) 

(Fujikura Ltd. ) , 

16 June, 1995 (16.06.95), 

All pages 

(Family: none) 


1,3-9 

2 j 



Form PCT/ISA/2 10 (continuation of second sheet) (July 1998) 



/J PO 3/0 4 3 9 9 



a. igig^js-rs^o^a aaKMHff&a opo ) 

Int. CI 7 F28D15/02, F25D11/00 



B. 



iBE*1Tofc*/MK»» <HBM*fF*HS (IPC)) 

Int. C 1 7 F28D15/02, F25D11/00 



B*mmmmm<&m 1922-199 6# 

H#H4fcHH/B*r*4*« 1 9 7 1-2 00 3¥ 

B*m3tmmmmm&» 1994-2003^ 

B*mnmmm®m4tm 1996-2003^ 



B83ti-a 



Y 
A 

Y 
A 

Y 
A 



WO 0 2/16842 Al (v-^ — T^C^tfc) 2 0 0 2. 0 
2 . 2 8, <£H & JP 2002-62021 A 

JP 2002-13885 A (SM V/^— Kl£tfc*^lfc) 2 
0 0 2. 0 1. 1 8, <£H (77^1) b) 

0 #SmB3&r3ggft tiJ0 5-6 4 5 5 if (0 *S!e/fl9r£2flfca} 

Btt&l?§ 7-32456 #) ©JE#m^#b/tM#W : *X.t^0®©F , 3^ 
£|B^bfcCD-ROM ($;5£#%h:7^7) 1 9 9 5. 0 6. 1 

6, £n (7 7-; y— &u 



1, 3 
2 

1, 3 
2 

1, 3 
2 



9 
9 
9 



roj PlCtSM/T, ffi^s JRS«Sfk:»&"f«Jt|R 
rpj BRUM autre* *>om9m<o£m<n&&bti:?>tiffl 



r&j i-^fyh77 5!)-S:» 



18. 0 7. 0 3 



05.03.03 



a*m®wir (i sa/j p) 

100-8915 



0 3-3581-1101 




3M 



8 6 10 



3 3 7 7 



iiPCT/ISA/2 10 (Jg2^-^) (1 9 9 8¥7J) 



